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[57] ABSTRACT 

A teaching toy (8) includes at least one receptacle (12), 
Receptacle (12) has a conductive signal-out pad and a 
plurality of conductive code-in pads (4^ at an inner 
surface. At least one remote unit (14) is included which 
is removable from receptacle (12). Remote unit (14) has 
multiple sides and a conductive signal-in pad for capaci- 
tive coupling to the signal-out pad. Remote imit (14) 
also has at least one conductive code-out pad (50) elec- 
trically coimected to the signal-in pad for capacitive 
coupling to one of the code-in pads (46). The signal-in 
pad and the code-out pad (50) are disposed on a first 
side of unit (14). Remote unit (14) also has a datum 
disposed on a second sdde. A processor (20) is included 
for generating a control signal to the signal-out pad and 
detectmg data signals from the code-m pads (46). Pro- 
cessor (20) associates the data signals with and gener- 
ates data representmg the datum. A memory (22) is 
included which stores instructions for operating proces- 
sor (20). An interface device (27) receives the data from 
processor (20) and communicates the datiun to a user. 

20 Claims, 6 Drawing Sheets 
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first side of the unit The remote unit also has a datum 

APPARATUS AND MEmOD FOR TEACHING disposed on a second side. A processor generates a 

control signal to the signal-out pad and detects data 
TECHNICAL FIELD OF THE INVENTION signals from the code-in pads. The processor associates 

The present invention relates generally to the field of ^ the data signals with data representing the datum. A 
electronic devices and more specifically to the field of memory stores mstnictions for operatmg the processor, 
electronic teaching devices. An mterface device receives the data from the proces- 

sor and communicates the datum to a user. 
BACKGROUND OF THE INVENTION a technical advantage of the present invention is that 

There are many devices available for teaching basic no exposed conductive contacts or mechanical switches 
skills to children or others in need of such instruction. are required to transmit a code signal from a base unit to 
These deviceSi often called instructional, i.e. teaching, a remote unit and back again, 
toys teach skills such as letter (of the alphabet), word. DESCRIPTION OF THE DRAWINGS 

number and color recogmtion. 

One example of a teaching toy has cubes having da- For a more complete understanding of the present 
turn, typically in the form of a letter, digit or color, invention, and the advantages thereof, reference is now 
disposed on one or more of its six sides. A student places made to the following descriptions taken in conjunction 
a cube in a base receptacle, and a prooessor within the with the accompanying drawings, in which: 
base identifies the datum. For example, if the cube had FID. 1 is a block diagram of a teaching toy; 
a letter "A" disposed on a side whose datum was to be ^ piG. 2 illustrates the mating faces of a cube and re- 
identified, the processor would identify the datum as ceptacle of the teaching toy of FIG. 1; 
the letter "A". The toy may use a word processor and pio. 3 is a schematic diagram of the connection be- 
speaker to annunciate its identification. tween the receptacle mating face and the internal dr- 

Typically, in the case of teaching toys having a recep- Dmitry of the teaching toy of FIG. 1; 
tacle for receiving a cube, the side of the cube opposite 25 ^ ^ ^ schematic diagram of the internal drcuitry 

the side with the.datum thereon has a uniquely arranged teaching toy of FIG. 1; 

array of exposed* metal contacts. When the cube is in- pjQ 5 jg a flow diagram 'uiustrating the steps re- 
side the receptacle, electrical contact is made between ^ determine the identity of a cube of FIG. 1; 
the metal contacts and exposed recdving conductors in ^ ^3 alternative embodiment of a cube of FIG. 
the receptacle. The processor m the base mut recog- 30 ^ 

nizes the unique arrangement as a code which identifies ' ^ ^ ^^^^ illustrating a code sigmd 
a specific datum. ^ , , . 5, generated by the cube of FIG. 6; and 

A probl«n with exposed metd ^^^V^^J^' FIG. 8 is a flow diagram iUustrating steps required to 
mg conductors is that they become twmshed and toty ^ ^ 

from exposure to the environment After a period of 35 "^^wpuci mc ^w^^ w^jum * w 
time, the accumulation of dirt hmders or prohibits dec- DETAILED DESCRIPTION OF THE 

trical conduction between the contacts and conductors. INVENTION 
Thus, the toy malfimctions until the contacts are prop- ^ " , ^ 

erly cleaned The preferred embodunent of the present mvention 

A second problem with exposed metal contacts and 40 are best understood by referrmg to 

conductors is that a user may come in direct contact P^^S. 1-8 of the drawmgs, hke numerals being used for 
with voltage coupled to a contact Direct contact with ^ce and correspondmg parts of the vanous drawmgs. 
this voltage can cause a painfiil shock to tiie user. FIG 1 illustrates a teachmg toy 8 havmg a base imit 

As an alternative to exposed metal contacts, an array 10 with a plurahty of receptacles 12. Also mcluded is a 
of mechanical switches may be disposed within the 45 correspondmg pluraUty of remote units 14. Here, umts 
receptacle. The sides of the block have unique arrange- W are shown m the sh^e of a cube, although it is ua- 
ments of protrusions which close (or open) a unique derstood that vanous other shapes are smtable for tiie 
combbation of the switches. The processor recognizes present invention. Here, three receptacles 12a-c and 
this unique combination as a code that it matches to the cube units 14tf-< are shown, although it is understood 
specific datum on any one side. 50 that a teaching toy havmg more or less than three cube 

A problem with an array of switches is that the units U and receptacles 12 is withm the scope of tixe 
switches wear out with time. A problem with protru- invention. Base unit 10 also includes a decoding circuit 
sions is that one or more may become damaged and 

cause the toy to malfunction. Replacement or repair of As mdicated in FIGS, 1 and 2, communication be- 
the damaged switches and protrusions is economically 55 tween a cube 14 and base 10 is accomplished by capaci- 
unfeasible and may be physically impossible as well. tive coupling (indicated as capacitors 18) when an outer 

face of a cube 14 is placed opposing an inner face of a 
SUMMARY OF THE INVENTION receptacle 12. A set of conductive pads 50 is at the face 

One aspect of the present invention is a teaching toy of each cube 14. A set of conductive pads 46 is at an 
having at least one receptacle with a conductive signal- 60 inner face of a receptacle 12. Separating pads 50 and 46 
out pad and a plurality of conductive code-in pads at an is a dielectric made from two dielectric layers 48 and 52. 
inner surface. At least one remote unit, removable from Layers 48 and 52 seal pads 46 and 50 respectively from 
the receptacle, has multiple sides and a conductive sig- the external environment. Thus, pads 46 and 50 never 
nal-in pad for capacitive coupling to the signal-out pad. become worn or dirty. 

TTie remote unit also has at least one conductive code- 65 In operation, each side of a cube 14 represents a da- 
out pad electrically connected to the sigtial-in pad for tum, such as a letter of the alphabet, digit or color. As 
capacitive coupling to one of the code-in pads. The an example, cubes 14fl-c of FIG. 1 are arranged so that 
signal-in pad and the code-out pad are disposed on a their upward facing sides together spell the word 
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"CAT". Decoding circuit 16 decodes the letter repre- code-in pads 4«fl-A. A dielectric layer 52 covers pads 

sented by and the relative position of each cube 14a-c Sin and 4da-A and seals them from the external environ- 

via coupling capacitors 18a-c. Decoding drcuit 16 in- ment. The same materials used for dielectric layer 48 

eludes an interface 27, having a speaker 28, to enunciate may be used for dielectric layer 52 to obtain the same 

"CAT". The interface 27 could also be a graphic dis- 5 advantages as previously described. Other sides of cube 

play for displaying such information as a picture of a 14 may have a similar mating face to that described, 

cat. A predetermined set of code-out pads 50 is coupled to 

Thus, teaching toy 8 can aid in the teaching of basic pad Sin. This set represents a unique code for the datum 
skills such as spelling to a student By increasing the on a side of cube 14 opposite the side having the de- 
number of receptacles 12 and cubes 14, more complex 10 scribed mating face. This is due to the fact that this 
words may be spelled. In a similar manner, counting opposite side faces up at the user when cube 14 is in- 
and digit and color recognition may also be taught. stalled in receptacle 12. In the example of FIG. 2, this 

More specifically, decoder circuit 16 of FIG. 1 in- predetermined set consists of code-out pads SOa, 50c and 

eludes a processor 20. In one embodiment of toy 8, a 50i. If code-on pads 50fl-50A represented a binary 

Texas Instrument SOCll speech processor is used for IS string, whose values depended on whether a capacitive 

processor 20. However, any speech processor will suf- coupling were established with receptacle 12, the code 

fice. In other embodunents which employ a graphic of FIG. 2 would be 10100100. 

rather than an audio interface 27, a graphics processor In operation, capacitive coupling occurs between 

may be used. corresponding code-m pads 46 and code-out pads 50 as 

Processor 20 is in data communication with memory 20 well as between pads Sin and Sout when cube 14 is 

22. Memory 22 stores an operating program to operate installed m receptacle 12. This capacitive coupling 

processor 20, codes matched to datum, sequences of forms capacitors 18. For example, capacitive coupling 

alphabet letters which form words, and instructions for between pads 46a and SOa forms capacitor 18a. The 

enunciation of the data and words. Processor 20 is also value of the capacitance of a capacitor 18 is given by: 
coupled to a multiplexing circuit 24. Multiplexing cir- 25 

cuit 24 contains a plurality of multiplexers 26 which ^ .tmka (i) 

correspond to the plurality of receptacles 12. Multiplex- ^ ~ d 
ers 26 allow processor 20 to survey each code-in pad 46 

of each receptacle 12 individually. where K is the dielectric constant, A is the area of the 

Processor 20 is also coupled to an inter&ce 27, which 30 smaller pad and D is the distance between the code-out 

here includes a speaker 28. Processor 20 can activate and code-in pads 50 and 46 respectively. The si^ial 

speaker 28 to enunciate datum such as spelled words transmitted via this capacitance must be of a high 

and instructional information as will be described more enough £requency to endure the effective impedance of 

fiiUy below. the capacitance. This effective impedance is given by: 

An amplifier 30 is coupled between output tennmal 35 

32 of multiplexmg drcuit 24 and a comparator 34. Out- i (2) 

put terminal 36 of comparator 34 is coupled to rectifier 2wjc 
38. Output 40 of rectifier 38 is coupled to processor 20. 

The combination of amplifier 30, comparator 34 and where f is the signal frequency in Hertz, 

rectifier 38 conditions a data signal received from one of 40 In one embodiment, the area A of pads 46 and 50 is 

the pads 46 of one of the receptacles 12 for processing approximately 0.25 in^, the dielectric constant K of 

by processor 20. layers 48 and 52 is approximately 3.0 and the distance D 

FIG. 2 illustrates the mating faces of a cube 14 and a between each pair of pads (i.e., the combined thickness 

receptacle 12. Each cube 14 has at least one mating face. of layers 48 and 52) 46 and 52 is approximately 0.050 m. 

The mating face of receptacle 12 includes a conductive 45 Thus, the capacitance of each capacitor 18 is approxi- 

signal-out pad Sout for transmitting a control signal mately 3.6 pf. The signal frequency is a 100 KHz square 

received from processor 20. Also included are a plural- wave, giving an effective impedance of approximately 

ity, here eight (8), of conductive code-in pads 46a-/r. As 440k ohms. 

shown, each of the code-in pads 46a-^ is coupled to a The capacitive couplmg allows the control signal 

respective input terminal of a multiplexer 26. Typically, 50 transmitted from Sout to flow to Sin and to the prede- 

pad Sout and code-in pads 46fl-A are made out of cop- tennined set of code-out pads (50a, 50c and 50d) to 

per, although any other electrically conductive material become the data signal. The data signal is then capaci- 

is suitable. tively coupled back to processor 20 through the corre- 

Overlaying pads Sout and 46a-^ is a dielectric layer spending code-in pads (46a, 46c and 46^. By d^ennin- 

48. Typically, dielectric layer 48 is made from ABS ® 55 ing from which code-out pads 50 and code-in pads 46 

or styrene, although any other plastic-type dielectric the data signal is coupled back to receptacle 12, proces- 

suitable for use in a child's toy can be used. Layer 48 sor 20 determines the identity of the datum which is 

seals pads Sout and 46a-h from the external environ- facing up from cube 14 as it rests in receptacle 12. 

ment Thus, a user cannot get a "shock** from exposed FIG, 3 is a block diagram illustrating the connection 

voltages. Additionally, pads Sout and 46a-h remain 60 between conductive code-in pads 46a~h, signal-out pad 

clean and will not wear out from metal-to-metal contact Sout, a multiplexer 26 and processor 20. Each multi- 

with pads 50<7-^ plexer 26 has an enable line and three address lines 

StiU referring to FIG. 2, the mating face of cube 14 coupled to it from processor 20. Each multiplexer 26 

includes a conductive signal-in pad Sin for receiving the allows processor 20 to read one code-in pad 46 from one 

capadtively coupled control signal from pad Sout Also 6S cube 14 at a time. 

included is at least one, here eight (8), conductive code- FIG. 4 is a detailed schematic diagram of decoding 

out pads SOa-h. The locations at which this at least one circuit 16. Amplifier 30 includes an operational ampli- 

code^ut pad be disposed correspond to locations of fier 54 arranged in an inverting configuration for ampli- 
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fying and inverting the data signal received from multi- number" is greater than or equal to 0, then processor 20 
plexer circuit output 32. The output of op-amp 54 is proceeds to the next instruction shown in block 64, 
coupled to comparator 34. The output of comparator 34 The appropriate input of multiplexer 26 is selected, 
is coupled to rectifier circuit 38, which includes diode and as shown in block 66, processor 20 "listens" to this 
56 coupled to a relatively low resistance resistor Ri^. 5 input for a predetermined period of time. As shown in 
Kiow is coupled to one end of capacitor CI as is one end block 68, processor 20 determines if the output of recti- 
of a relatively high resistance resistor Khigh- The oppos- fier 28 has become a logic zero during this time. If so, 
ing end ofRhigh^ coupled to power supply VCC which processor 20 determines that the corresponding code- 
in this embodiment is five (+3) volts. Rectifier output out pad 50 on cube 14 is coupled to signal-in pad Sin. If 
38 is then coupled to processor 20. 10 the output is a logic one, processor 20 detennines that 

In operation, processor 20 enables one of the multi- the corresponding code-out pad 50 is not coupled to 
plexers 26a-c via corresponding enable lines Enable^ signal-in pad Sin. The progranmiing loop is continued 
Enable^, and Enablec. For example purposes, it will be until the survey of all of the code-m pads A6a~h of re- 
assumed that multiplexer 26a is enabled via line Ena- ceptacle 12 have been scanned, 
blea. Processor 20 also outputs the control signal on line IS Once processor 20 has decoded the identity of the 
Sigaaltmt which is coupled to the signal-out pad Sout of datum shown on the upfacing side of cube 14a, it contm- 
each receptacle 12. Via the address lines, processor 20 ues as described above to decode the upfacing datum on 
enables each of the eight hiputs to multiplexer 26a one blocks Hb and 14o. Once the identities of all the data on 
at a time. blocks 14a-^ have been decoded, processor 20 may 

Referring to FIG. 2, when processor 20 enables the 20 perform a variety of functions. For example, as stated 

multiplexer input corresponding to code-in pad 46a, the above, when a recognizable word is properly spelled by 

data signal will be present at output 32. The high volt- blocks 14a-c; processor 20 can control speaker 28 in a 

age level pulses of the data signal are inverted by op- way such that the word is enunciated. Additionally, 

amp 54 and fed to comparator circuit 34. The occur- processor 20 can determine if the orientation of the 

rence of each inverted pulse causes comparator circuit 25 datum is incorrect, i.e., such as upside down. Processor 

34 to output a low voltage level pulse. This low pulse 20 can instruct speaker 28 to enunciate an appropriate 

causes diode 56 to become forward biased and causes a response to indicate the misorientation, such as, 'The 

current flow through Kiow and CI. Because Kiow is a *A' is upside down". 

relatively low resistance, CI will be discharged rela- FIG. 6 illustrates an alternate embodiment of a cube 

tively quickly. Thus, the result of the data signal being 30 14. Cube 74 includes a processor 76 and a memory 78 as 

received by amplifier 30 is that a low voltage, i.e. logic well as a power supply 80. Typically, cube 74 has only 

zero, is present across CI. This logic zero indicates to one mating face 82. Processor 76 is coupled to a prese- 

processor 20 that the data signal has been received by lected code-out pad, here, 50^, of mating face 82. None 

base unit 10 via code-out pad 50a and code-in pad 46a. of the pads 50 are coupled to signal-in pad Sin. The 

Processor 20 then changes the address value so that 35 identity code for the datum is contained solely within 

code-in pad 46b is coupled via multiplexer 26 to output the code signal generated by processor 76. Mode switch 

32. In this case, there is no connection between code- 41 (FIG. 1) must be set in the appropriate mode in order 

out pad 506 and signal-in pad Sin. Thus, the data signal that processor 20 will "look" for this code signal. Alter- 

is not received by amplifier 30. Consequently, compara- natively, a certain datum chain, such as the word "out" 

tor 34 outputs a high level signal to rectifier 38. Diode 40 (speDed with individual letters from cubes 14) may be 

56 remains m a non<onductive state and CI is charged used to set processor 20 in the appropriate mode, 

and held at a high level by VCC via resister Rhigh' This Typically, cube 74 does not have the datum disposed 

high level, i.e. logic one, indicates to processor 20 that thereon. Rather, cube 74 is used as an interactive toy. 

the data signal was not returned to base unit 10 via For example, cube 74 may have a seat (not shown) for 

code-out pad 50ab and code-in pad 466. 45 accommodating a child's doll (not shown). When the 

Processor 20 continues to survey each of the eight doll is placed in the seat, an event signal is generated to 
multiplexer 26 inputs. Once its survey is complete, pro- processor 76. This signal is generated by event signal 
cesser 20 can determine the predetermined set of code- generator 77. Generator 77 may be a mechanical switch 
out pads 50 to which signal-in pad Sin is coupled. Pro- or a switch-like device which uses the capacitive cou- 
cessor 20 proceeds to decode this information to deter- SO pling scheme as described above. Processor 76 then 
mine the identity of the datum of interest on cube 14. generates the code signal to indicate the doU is sitttng in 
This decoding is done by matching the predetermined the seat Thus, the datum, i.e. the event, m this instance 
set with sets stored in memory 22. Each of these stored is the indication that the doll is sitting in the seat. Pro- 
sets corresponds to a datum. When a match is found, the cesser 20 then decodes the code signal and can instruct 
datum corresponding to the matching set is the same as 55 speaker 28 to enunciate a message corresponding to the 
that on the upfacing side of cube 14. Here, that datum is . event, such as, "The doll is sitting in her seat." 
the letter "C". In operation, processor 76 must first be activated, Le., 

FIG. 5 is a flow diagram of the method which proces- turned on. This can be accomplished m various ways, 

sor 20 executes to conduct its survey of the code-in pads One way is to have an external switch (not shown) on 

46a-h of a receptacle 12. The same method is used for 60 cube 74 for coupling power from power supply 80 to 

each receptacle 12a-c. As shown in block 58, a counter processor 76 and memory 78. In another embodiment, 

value "current pad number" is set equal to the number an electronic switch 84 is activated by the control signal 

of code-in pads 46A, here eight (8). As shown in block transmitted from processor 20 of base unit 10. Thus, 

60, the value of "current pad number** is decremented when electronic switch 84 receives the signal, it acti- 

by 1. As shown in block 62, "current pad number" is 65 vates processor 76. Once processor 76 is activated, it 

compared to zero. If the result of this comparison is that simply "waits" for the event signal. As stated above, 

"current pad number" is less than 0, then the survey is processor 76 generates the code signal when and if it 

complete and the program is exited. If "current pad receives the event signal. 
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FIO. 7 is a tuning diagram which illustrates the code 
signal generated by processor 76. The code signal con- 
sists of two identical pulse sets 86 and 88 which are 
transmitted in sequence. Eadi pulse set includes four 
pulses 90, 92, 94 and 96. Each of pulses 90-96 are of 5 
durations tl» t2, t3 and t4 respectively. These durations 
tl-4 hold the code. That is, by measuring durations 
tl-4, processor 20 can identify the datum being sent by 
processor 76. 

Typically, there is an error tolerance between dura- 10 
tion steps. (The duration steps are related to processor 
20 instruction cycle time.) For example, three consecu- 
tive duration steps may occur at 14, 20 and 26 microsec- 
onds. Any pulse having a measured duration between 
17 and 23 microseconds will be recognized as being of 15 
the second step Le., 20 microseconds. This gives a 6 
microsecond "window" to account for errors such as 
system noise and miscalibration. Also, there is a mini- 
mum duration, for example, 10 microseconds, to pre- 
vent glitches from being counted as pulses. Any **pulse" 20 
with a duration of less than this minimum threshold is 
ignored by processor 20. 

FIG. 8 is a flow diagram illustrating the decoding 
program which is executed by processor 20 to decipher 
the code signal output by processor 76. First, as dis- 25 
cussed above, mode switch 41 must be set to "remote 
processor mode"". Next, as shown in block 98, a count 
value "number of pulses remaining" is set to the number 
of pulses which will be looked for, here eight (FIG. 7). 
Next, as shown in block 100, processor 20 enables the 30 
predetermined code-in pad, here shown as 46a(f (corre- 
sponds to code-out pad SOd when cube 74 is placed in 
receptacle 12a), via a multiplexer 26, here m^tiplexer 
26a 

As shown in block 102, count value ''number of 35 
pulses" is decremented by one. As shown iii block 104^ 
a comparison is nxade between "number of pulses" and 
zero. U ^'number of pulses** is less than zero, processor 
20 has received all the pulses of the code signal and the 
program is exited. If "number of pulses*' is greater than 40 
or equal to zero, processor 20 proceeds to block 106. 
Processor 20 "listens" to pad 46ad for a predetermined 
time or until a pulse is received whichever occurs first. 
As indicated in block 108, if the predetennined time 
expires before a pulse is received, then processor 20 45 
exits the program, assuming no code signal has been 
transmitted from processor 76. If a pulse is received 
before a tune out occurs, processor 20 proceeds to block 
110. 

A timer is started on the leadmg edge of a received 50 
pulse (block 110) and stopped on the trailing edge of the 
same pulse as shown in block 112. As shown m block 
114, the measured time mterval of the received pulse is 
compared to a threshold time interval. If the time mter- 
val is shorter than the threshold, then, as shown in block 55 
116, the count value "number of pidses" is incremented 
to its previous value. Thus, a pulse with a duration less 
than the threshold is ignored by processor 20. 

If the measured time interval of the received pulse is 
not shorter than the threshold, the time interval and 60 
count value are recorded in memory 22 as shown in 
block 118. The above procedure is repeated for aU ei^ht 
pulses of the two pulse sets 86 and 88. Processor 20 
compares the measured duration of each pulse of first 
pulse set 86 with each corresponding pulse of second 65 
pulse set 88. For example, the duration of pulse 92^ of 
pulse set 86 is compared to the duration of pulse 92b of 
pulse set 88. If the time mtervals of each pair of corre- 
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sponding pulses from sets 86 and 88 are identical (within 
tolerances as discussed above) then processor 20 has 
received an error-free code signal. 

Ptocessor 20 decodes the enor-free code sigiial by 
matching the time mtervals of each pulse 90-96 with set 
patterns stored in memory 22. When a match has been 
found, processor 20 instructs speaker 28 to enunciate 
the datiun, or message corresponding thereto, corre- 
sponding to the matched pattern. 

Although the present invention and its advantages 
have been described in detail, it should be understood 
that various changes, substitutions and alterations can 
be made herein without departmg from the spirit and 
scope of the invention as defined by the appended 
claims. For example, pulse sets 86 and 88 may contain 
more or less than four pulses. 

What is claimed is: 

1. A teaching toy comprising: 

at least one receptacle with a conductive signal-out 
pad at an Inner surfece and a plurality of conduc- 
tive code-in pads at said inner surface; 

at least one remote unit removable from said recepta- 
cle having multiple sides and a conductive signal-in 
pad for capadtive coupUng to said signal-out pad 
and at least one ccmductive code-out pad electri- 
cally connected to said signal-in pad for capadtive 
coupling to one of said code-in pads, said signal-in 
pad and said code-out pad being disposed on a first 
of said multiple sides of said remote unit, said re- 
mote unit also having a datum disposed on a second 
of said multiple sides; 

a processor for generating a control signal to said 
signal-out pad, for detecting data signals from said 
code-in pads, for associating said data signals with 
said datum and for generating response data repre- 
senting said datum; 

a memory, in data communication with said process 
sor, for storing instructions for operating said pro- 
cessor; and 

an interface device for recdving said response data 
from said processor and for conununicating said 
datum to a user. 

2. The teaching toy of claim 1 wherein said sides of 
said remote unit and said xeceptacie have a shape which 
allows multiple orientations of said remote unit with 
respect to said receptacle, one of said multiple orienta- 
tions being a correct orientation and the remaining of 
said multiple orientations being incorrect orientations, 
and wherein said memory stores instructions such that 
said processor determines, in response to said data sig- 
nals, if said remote unit and said receptacle are in one of 
said incorrect orientations* and such that said processor 
instructs said interface to broadcast a message to indi- 
cate when said remote unit is in said one of said incor- 
rect orientations. 

3. The teaching toy of claim 2 wherein said shape is 
square. 

4. The teaching toy of claim 1 wherein said remote 
unit further comprises a remote unit dielectric disposed 
on said first side for covering said signal-in and said at 
least one code-out pad. 

5. The teaching toy of claim 1 wherein said datum is 
a letter of the alphabet 

6. The teaching toy of claim 1 wherein said datum is 
a digit. 

7. The teaching toy of daim 1 wherein said datum is 
a color. 
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8. The teaching toy of claim 1 further comprising a 
receptacle dielectric disposed on said receptacle for 
covering said signal-out pad and said plurality of code- 
in pads. 

9. The teaching toy of claim 1 further comprising a 
multiplexer in data communication with said processor 
and each of said plurality of code-in pads, for coupling, 
in response to an address signal from said processor, one 
of said code-in pads to said processor. 

10. A teaching toy comprising: 
at least one receptacle with at least one conductive 

code-in pad at an inner surface; 

at least one of a first remote unit, removable from said 
receptacle, having multiple sides and at least one 15 
conductive code-out pad disposed on a first of said 
sides for capacitively coupling a code signal to said 
code-m pad, said remote unit having an event sig- 
nal generator for generating an event signal in 
response to the occurrence of an event, said remote ^ 
unit having a remote processor in electrical com- 
munication with said code-out pad and said genera- 
tor for generating said code signal to said code-out 
pad in response to said event signal; 

a processor, in a first mode of operation, for detecting 
said code signal from said code-in pad, for associat- 
ing said code signal with said event and for gener- 
ating data representing said event; 

a memory, in data communication with said proces- 
sor, for storing instructions for operating said pro- 
cessor; and 

an interface device for receiving said data from said 
processor and for communicating said event to a 

35 
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11. The teaching toy of claim 10 wherem said remote 
unit further comprises a remote unit dielectric disposed 
on said first side for covering said code-out pad. 

12. The teaching toy of claim 10 fluther comprising a 



receptacle dielectric disposed on said receptacle for 40 steps of: 



associating said data signals with said datum, and 
for generating data representing said datum; 
said interface device for receiving said data from said 
processor and for conmiunicating said datum to a 
user. 

14. The teaching toy of claim 13 farther comprising a 
mode switch for toggling said processor between said 
first and said second modes. 

15. The teaching toy of claim 13 wherein said second 
remote unit further comprises a second remote unit 
dielectric disposed on said first side for covering said 
signal-in and said at least one code-out pads. 

16. A method of teaching comprising the steps of: 
inserting a remote unit having multiple sides into a 

receptacle formed in a base, said unit having a 
datum recorded on a fu^t side; 
generating a control signal; 

capacitively coupling said control signal from said 
base via a conductive signal-out pad to a conduc- 
tive signal-in pad disposed on a second side of said 
remote unit; 

electrically connecting said control signal from said 
signal-in pad to a conductive code-out pad dis- 
posed on said second side to generate. a data signal 
corresponding to said datum; 

capacitively coupling said data signal from said code- 
out pad to one of a plurality of conductive code-in 
pads disposed on said receptacle; 

delivering said data signal as a code signal to a pro- 
cessor; 

using said processor and a memory to associate said 

code signal with said datum; and 
communicating a message representing said datum to 

a user. 

17. T)ie method of claim 16 further comprising the 
step of multiplexing, in response to an address signal 
from said processor, one of said code-in pads to said 
processor. 

18. The method of claim 16 further comprising, the 
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covering said code-in pad. 

13. The teaching toy of claim 10 further comprising: 

at least one of a second remote unit removable from 
said receptacle having multiple sides and a conduc- 
tive signal-in pad for capacitive coupling to a con- 
ductive signal-out pad and at least one conductive 
code-out pad electrically connected to said signal- 
in pad for capacitive coupling to said at least one 
code-in pad, said signal-in pad and said code-out 
pad being disposed on a first of said multiple sides 
of said second unit, said remote unit also having a 
datum disposed on a second of said multiple ^des; 
and wherein said receptacle further comprises: 

said signal-out pad in electrical communication with 55 
said processor, 

said processor, in a second mode of operation, for 
generating a control signal to said signal-out pad, 
for detecting data signals from said code-in pad, for 

60 



shaping said remote unit and said receptacle to allow 
multiple orientations of said remote unit with re- 
spect to said receptacle; 
inserting said remote unit into said receptacle in one 

of said multiple orientations; 
determining through which of said code-in pads said 
data signal is capacitively coupled from said code- 
out pad; 

determining whether said one of said multiple orien- 
tations is a correct orientation; 

conmiunicating said message only if said one of said 
multiple orientations is said correct orientation. 

19. The method of claim 16 further comprising the 
step of disposing a remote unit dielectric on said signal- 
in and code-out pads. 

20. The method of claim 16 further comprising the 
step of disposing a receptacle dielectric on said signal- 
out and said pluraUty of code-in pads. 

• * * * * 



65 



09/28/2003, EAST Version: 1.04.0000 



